In-frame elimination of exon 10 in Cftrtm1Unc CF mice.
Cystic fibrosis (CF) is a severe autosomal-linked inherited disease in humans. Transgenic CF animals play a crucial role in the study of molecular mechanisms underlying disease pathology. In the present study, CFTR mRNA expression was examined in different tissues from one CF mouse model that contains a disruption in exon 10 sequence of the CF transmembrane conductance regulator (CFTR) gene. Multiple tissue samples were collected from new-born normal (+/+), homozygous (-/-), and heterozygous (+/-) mice and compared for their CFTR mRNA expression. Total RNA samples were prepared from eight different tissues (nasal mucosa, trachea, lung, colon, intestine, pancreas, liver, gonads, and brain) and then analyzed by reverse transcription polymerase chain reaction (RT-PCR) amplification. A 329-bp fragment comprising exon 9 through exon 11 of the CFTR gene was amplified from all tissues of the normal mouse. In contrast, a 137-bp fragment was observed in tissue samples from homozygous CF mice. Both the 329-bp and 137-bp fragments were detected in samples from heterozygous mice. Direct sequencing analysis of the amplified fragments showed an exon 9-exon 11 splice junction, indicating that the entire exon 10 sequence was eliminated from homozygous CF mice. RT-PCR analysis of the 3' end of CFTR mRNA showed the presence of a 682-bp, exon 20-24 fragment in -/- and +/- mice. These results demonstrate that an alternately spliced CFTR mRNA is produced in this CF 'knock-out' mouse. A semi-quantitative comparison of the wild-type and exon 10 minus CFTR (CFTR-E10) mRNA in heterozygote animals indicated that less (but a detectable amount) mutant CFTR mRNA was present in all organs tested. There was, however, a significant reduction of CFTR-E10 mRNA in the liver and the pancreas. Since the deletion of exon 10 is in-frame, the significance of the CFTR-E10 mRNA in terms of CFTR protein and function requires further analysis.